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Description 

[0001] The invention relates to an inhaler for products 
such as medicaments and particularly to an inhaler for 

transferring to a patient at a controlled air flow a metered 
dose of a medicament contained in a pressurised dis- 
pensing container. 

[0002] In known metered dose inhalers, the aerosol 
stream from a pressurised dispensing container is fired 
towards a patient or user of the inhaler into a air flow 
travelling in the same direction. In known devices, a user 
inhales through a mouth piece of the inhaler and creates 
an air flow through the container from air inlet holes 
which are generally at a part of the inhaler well spaced 
from the mouth piece. The medicament is then released 
into this air flow at a point between the air inlet holes 
and the mouth piece so that it is travelling in the same 
direction as the air flow. Typically in such devices, there 
is no restriction in the air flow between the air inlet holes 
and the mouth piece. Because of this, a substantial air 
flow may be created by a user of the device and, be- 
cause the medicament is fired into the air flow in the 
same direction as the air flow, the effect is that particles 
of medicament can attain quite substantial velocities. As 
inhalers of this type are normally designed to be as small 
as practical for the convenience of users, the distance 
between the point at which the medicament is fired into 
the air flow and the patients mouth is usually quite small 
so that there is little distance to reduce the inertia of the 
particles of medicament with the result that the particles 
may impact in the oro-pharynx of a user with quite high 
velocity. This can be a problem with some medicaments. 
[0003] In an effort to overcome this problem, devices 
have been produced in which the medicament is fired 
into a holding volume which allows the velocity of the 
medicament to be reduced and also allows some evap- 
oration to occur. 

[0004] However, these devices with a holding volume 

tend to be of significantly larger size than the standard 
metered dose inhalers and therefore less convenient 
and attractive to users. 

[0005] GB-A-2279879 describes an inhaler which has 
air inlets for allowing air into the inhaler when a user 
applies suction to the mouthpiece. The air inlets are pro- 
vided at a location axially between the air outlet of the 
duct means from the product container to the mouth- 
piece, and the mouthpiece, and passages are provided 
connecting the air inlet to a location adjacent the outlet 
of the duct means. In use, when a user inhales through 
the mouthpiece, an air flow is created from the air inlet 
to the mouthpiece, the air flow having a component di- 
rected away from the mouthpiece towards the outlet of 
the duct means. 

[0006] Such an inhaler thus allows delivery of medi- 
cament to a user at reduced velocity without significantly 
increasing the size of the inhaler. 
[0007] Another solution to the problem would be to 
control the rate of air flow and the particles entrained 



therein. 

[0008] Document GB-A- 21 04393 discloses an inha- 
lation device for medicament in a pressurized dispens- 
ing container with which the resistence to inhaled air 
5 flow will automatically be increased while a patient in- 
hales through the device. 

[0009] It is an object of the present invention to pro- 
vide an inhaler, wherein a controlled airflow is achieved 
of a predetermined rate regardless of patient respiratory 
10 effort. 

[001 0] The invention therefore provides an inhaler for 
dispensing a product comprising a housing adapted to 
receive a pressurised dispensing container, a mouth- 
piece, duct means suitable to connect an outlet of the 
15 container with the mouthpiece, air inlet means having at 
least one air inlet for allowing air into the inhaler when 
a user applies suction to the mouthpiece, the air inlet 
means further comprising an air flow controller having 
a component which is movable due to a pressure 
20 change when suction is applied to the mouthpiece, the 
resulting movement effecting a change in the flow of air 
through the air inlet, the air flow controller further com- 
prising spring means for urging the movable component 
into a rest position to allow maximum air flow to the air 
25 inlet, whereby the movable component is a piston mem- 
ber having atapering external surface, said piston mem- 
ber being movable axially against the action of the 
spring within the air.inlet due to the pressure change, 
such that a gap between the external surface of the pis- 
30 ton member and the air inlet is increasingly reduced as 
the piston member moves further into the air inlet. 
[0011] Preferred embodiments of the invention will 
now be described, by way of example only, with refer- 
ence to the accompanying drawings in which :- 

35 

Fig. 1 is a cross-sectional side elevation through an 
inhaler according to the prior art; 
Fig. 2 is an enlarged cross-section of the diaphragm 
arrangement of the inhaler of Fig. 1 ; and 
40 Fig. 3 is an enlarged cross-section of the air flow 
controller of the inhaler of the present invention. 

[0012] Referring to Figs. 1 and 2, an inhaler 10 for a 
product such as a medicament comprises a housing 1 1 
45 for receiving a pressurised dispensing container 12 of 
medicament, a mouthpiece 14 for insertion into the 
mouth of a user of the inhaler, and a cover 15 for the 
mouthpiece 14. 

[0013] The container housing 11 is generally cylindri- 
50 cal and open at its upper end. A lower wall 1 7 of the 
housing 11 includes an annular socket 18 for receiving 
the tubular valve stem 1 3 of the container 1 2. The socket 
18 communicates via a duct 19 ending in an orifice 20 
with the mouthpiece 14. 
55 [0014] The mouthpiece 14 which may be generally 
circular or shaped to fit the mouth and is connected to 
or forms a part of the housing 11 . 
[001 5] The cover 1 5 of the device, which fits over the 



25 



30 



35 



40 



45 



50 



2 



3 



EP 0 808 635 B1 



4 



open mouth piece 14, is connected by a flexible hinge 
portion 27 to a cover attachment 28 which fits in the low- 
er part of the housing 11 to attach the cover 15 to the 
housing 11. 

[0016] Allofthecomponentsof the inhaler 10 may be 5 
plastics mouldings. 

[001 7] It will be appreciated that the lower wall forma- 
tion 1 7 of housing 1 1 forms a barrier between the open 
end of the housing 11 and the mouth piece 14 so that 
there is no air flow passage from around the container io 
12 to the mouth piece 14. 

[001 8] A chamber 29 is formed in the lower part of the 

housing 1 1 , below the lower formation wall 1 7, to which 
the mouth piece 14 is joined. In the rear wall 26 of the 
chamber 29, i.e. the wall furthest from the adjoining ^5 
mouth piece 14, there is an orifice forming a primary air 
inlet 30 and a bleed port forming a secondary air inlet 
31, both of which inlets 30, 31 communicate with the 
chamber 29. The primary air inlet 30 is at least partly 
defined by a raised annulus 25 on the rear wall 26 of the 20 
housing 1 1 . Attached to the rear wall 26, extending over 
the primary and secondary air inlets 30 and 31 , is a flex- 
ible elastomeric diaphragm 32 mounted on a support 33 
and held in position by a retainer 34. The relative dimen- 
sions of the support 33 and annulus 25 are such that the 25 
diaphragm 32 is held, at rest, with a gap 36 between the 
diaphragm 32 and the mouth of the primary air inlet or- 
ifice 30. The support 33 also defines a plurality of tertiary 
air inlets 35. 

[0019] In use, a patient or user holds the inhaler 10, 30 

usually in one hand, and applies his mouth to the mouth- 
piece 1 4. The user then inhales through the mouthpiece 
14 and this creates an air flow from the tertiary air inlets 
35 via the primary and secondary air inlets 30 and 31 
into the chamber 29 (as shown by the broken arrows in 35 
Fig. 2) to the mouthpiece 14. 

[0020] Once the user has started inhaling through the 
mouthpiece 14, the suction causes the pressure on the 

inside surface 37 of the diaphragm 32 to drop relative 
to the pressure P on the external surface 38. As a result 40 
the diaphragm 32 distorts towards the mouth of the pri- 
mary air inlet 30 thereby reducing, and possibly closing, 
the gap 36 and restricting the air flow through the pri- 
mary air inlet 30. If the gap 36 is closed completely, 
some air will continue to enter the chamber 29 via the ^5 
secondary air inlet 31 . 

[0021] After the user has started inhaling through the 
mouthpiece 14, the container 12 is depressed down- 
wardly on to its stem 1 3 to release a dose of medicament 
from the container. The dose of medicament is projected 50 
by the pressure in the container 12 via the duct 19 and 
through the orifice 20 and then mixes with the turbulent 
air flow in the chamber 29 and thence is inhaled by the 
user. 

[0022] The air flow can thus be controlled to ensure 55 
that the velocity of medicament particles is relatively low 
when they enter the oro-pharynx region of the patient 
regardless of the patient respiratory effort. Preferably 



the air flow is controlled at 30 to 60 litres per minute and 
this can be achieved by a specific combination of dia- 
phragm flexibility, the diameter of the air inlet 31 and the 
size of the gap 36. 

[0023] In Fig. 3, an air flow controlling device accord- 
ing to the present invention is illustrated. The deforma- 
ble elastomeric components are replaced by a more rig- 
id piston-like component 50 of a f rusto-conical construc- 
tion which is located inside the annulus 25. At one end, 
the component 50 has a radially extending flange 51 
which is urged, by a return spring 52, into contact with 
stop means 53 on the inner surface of the annulus 25. 
The tertiary air inlets 55 are located around the stop 
means 53 and the primary air inlet 56 is an orifice in the 
rear wall 26 of the chamber 29. The other end of the 
component 50 is located in the primary air inlet 56 sur- 
rounded by an annular gap 57. 

[0024] As the user inhales, the resulting pressure 
drop on the underside 54 of the component 50 causes 
the relatively higher pressure P on the other surface to 
move the component 50 against the bias of the spring 
52 further into the primary air inlet 56. As the component 
50 moves further within the primary air inlet 56, the gap 
57 reduces thereby restricting the air flow into the cham- 
ber 29. The need for a secondary air inlet may be obvi- 
ated if the spring characteristics are selected or further 
stop means installed such that the component 50 is not 
allowed to move far enough within the primary air inlet 
56 to close the gap 57 completely. Otherwise a second- 
ary air inlet may be provided in the form of an orifice in 
the base of the component 50 or in another appropriate 
location. 



Claims 

1 . An inhaler (1 0) for dispensing a product comprising 
a housing (1 1 ) adapted to receive a pressurised dis- 
pensing container (12), a mouthpiece (14), duct 
means (1 9) suitable to connect an outlet of the con- 
tainer (1 2) with the mouthpiece (14), air inlet means 
having at least one air inlet (30) for allowing air into 
the inhaler (10) when a user applies suction to the 
mouthpiece (14), the air inlet means further com- 
prising an air flow controller having a component 
(32) which is movable due to a pressure change 
when suction is applied to the mouthpiece (14), the 
resulting movement effecting a change in the flow 
of air through the air inlet (30) whereby the air flow 
controller further-comprises spring means (52) for 
urging the movable component (32) into a rest po- 
sition to allow maximum air flow to the air inlet (30), 
characterized in that the movable component is a 
piston member (50) having a tapering external sur- 
face, said piston member being movable axially 
against the action of the spring (52) within the air 
inlet (30) due to the pressure change, such that a 
gap (57) between the external surface of the piston 
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member and the air inlet (30) is increasingly re- 
duced as the piston member (50) moves further into 
the air inlet (30). 

2. An inhaler (10) as claimed in claim 1 in which the 
air inlet means further comprises at least one sec- 
ondary air inlet (31 ) for allowing air into the inhaler 
(10), the flow of air through which is not affected by 
the air flow controller. 

3. An inhaler (10) as claimed in claim 1 or claim 2 in 
which the air inlet means further comprises at least 
one tertiary air inlet (35) for allowing air into the air 
flow controller, which is located on an external sur- 
face of the inhaler housing (11). 

4. An inhaler (1 0) as claimed in any one of the preced- 
ing claims in which the air flow into the inhaler (10) 
is controlled at a rate in the range 30 to 60 litres per 
minute. 



Patentanspruche 

1. Inhalator (10) zum Verabreichen eines Produkts, 
umfassend: ein Gehause (11 ), das zum Aufnehmen 
eines unter Druck stehenden Verabreichungsbe- 
halters (12) ausgelegt ist, ein Mundstuck (14), ein 
Kanalmittel (1 9), das geeignet ist, einen AuslaB des 
Behalters (12) mit dem Mundstuck (14) zu verbin- 
den, ein LufteinlaBmittel mit wenigstens einem Luft- 
einlaB (30), um zu eriauben, daB Luft in den Inha- 
lator (1 0) eintritt, wenn ein Benutzer am IVIundstuck 
(14) ansaugt, wobei das LufteinlaBmittel ferner ei- 
nen LuftdurchfluBregulator umfaBt, der eine Kom- 
ponente (32) aufweist, die aufgrund einer Druckan- 
derung beweglich ist, wenn am Mundstuck (14) an- 
gesaugt wird, wobei die resultierende Bewegung ei- 
ne Anderung des Durchfiusses von Luft durch den 
LufteinlaB (30) bewirkt, wobei der LuftdurchfluBre- 
gulator ferner ein Federmittel (52) umfaBt, um die 
bewegliche Komponente (32) in eine Ruheposition 
zudrucken, um einen maximalen LuftdurchfluBzum 
LufteinlaB (30) zu eriauben, 

dadurch gekennzeichnet, daB 

die bewegliche Komponente ein Kolbenele- 
ment (50) mit einer abgeschragten AuBenoberfla- 
che ist, wobei das Kolbenelement gegen die Wir- 
kung der Feder (52) innerhalb des Lufteinlasses 
(30) aufgrund der Druckanderung axial beweglich 
ist, so daB ein Spalt (57) zwischen der AuBenober- 
flache des Kolbenelements und dem LufteinlaB (30) 
zunehmend reduziert wird, wenn sich das Kolben- 
element (50) welter in den LufteinlaB (30) bewegt. 

2. Inhalator (10) nach Anspruch 1, bei dem das Luft- 
einlaBmittel ferner wenigstens einen sekundaren 
LufteinlaB (31) umfaBt, um zu eriauben, daB Luft in 



den Inhalator (10) eintritt, wobei der DurchfluB von 
Luft durch diesen nicht durch den LuftdurchfluBre- 
gulator beeinfluBt wird. 

5 3. Inhalator (10) nach Anspruch 1 oder Anspruch 2, 
bei dem das LufteinlaBmittel ferner wenigstens ei- 
nen tertiaren LufteinlaB (35) umfaBt, um zu eriau- 
ben, daB Luft in den LuftdurchfluBregulator eintritt, 
der auf einer AuBenoberflache des Inhalatorgehau- 

10 ses (11) angeordnet ist 

4. Inhalator (10) nach irgendeinem der vorangehen- 

den Anspruche, bei dem der LuftdurchfluB in den 
Inhalator (1 0) mit einer Rate im Bereich von 30 bis 
15 60 Litem pro Minute reguliert wird. 



Revend [cations 

Inhalateur (10) pour distribuer un produit, compor- 
tant un corps (11) congu pour recevoir un recipient 
(12) de distribution sous pression, un embout (14), 
un moyen a conduit (1 9) apte a raccorder una sortie 
du recipient (1 2) a I'embout (1 4), un moyen d'entree 
d'air ayant au moins une entree d'air (30) pour per- 
mettre une admission d'air dans I'inhalateur (10) 
lorsqu'un utilisateur applique une aspiration a I'em- 
bout (14), le moyen d'entree d'air comportant en 
outre un regulateur d'ecoulement d'air ayant une 
piece (32) qui est mobile sous I'effet d'une variation 
de la pression lorsqu'une aspiration est appliquee 
a I'embout (1 4), le mouvement resultant provoquant 
un changement de I'ecoulement d'air a travers I'en- 
tree d'air (30), le regulateur d'ecoulement d'air com- 
portant en outre un moyen a ressort (52) destine a 
rappeler la piece mobile (32) dans une position de 
repos pour permettre un ecoulement d'air maximal 
vers I'entree d'air (30), caracterise en ce que la 
piece mobile est un element a piston ayant une sur- 
face exterieure conique, ledit element a piston etant 
mobile axialement centre Taction du ressort (52) a 
I'interieur de I'entree d'air (30) sous I'effet de la va- 
riation de la pression, afin qu'un intervalle (57) entre 
la surface exterieure de I'element a piston et I'entree 
d'air (30) soit reduit de plus en plus en meme temps 
que I'element a piston (50) penetre davantage dans 
I'entree d'air (30). 

Inhalateur (1 0) selon la revendication 1 , dans lequel 
le moyen d'entree d'air comporte en outre au moins 
une entree d'air secondaire (31) pour permettre 
I'admission d'air dans I'inhalateur (1 0), a travers le- 
quel I'ecoulement d'air n'est pas affecte par le regu- 
lateur d'ecoulement d'air. 

3. Inhalateur (1 0) selon la revendication 1 ou la reven- 
dication 2, dans lequel le moyen d'entree d'air com- 
porte en outre au moins une entree d'air tertiaire 
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(35) pour permettre Taddition d'air dans le regula- 
teurd'ecoulementd'air, qui est situesurune surface 
exterieure du corps (11) de I'inhalateur. 

Inhalateur (10) selon Tune quelconque des reven- 5 
dications precedentes, dans lequel Tecoulement 
d'air admis dans I'inhalateur (1 0) est regule a un de- 
bit dans la plage de 30 a 60 litres par minute. 
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